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Piiklady na zapocet z predmétu SIP

. Metodou separace proménnych Feste pocatecni tlohy

(a) * =dcos’tlnz, z(r)=1 [In? |z| — 2tgt = 0]
(b) x dt+cotgt de =0, (%)= -1, [z(t) = —2cost]

Metodou variace konstanty feste nasledujici pocatecni tlohy

(a) & —xcotgt =sint, x(§)=0, [x(t) = (t — §)sint]
. 3z 14Int 1 3_
() &~ 22 TER gy (1) = 5% — 1n ]

Metodou odhadu nebo metodou variace konstant stanovte obecné feSeni nasledujicich rovnic
(a) y' —y=2e® — 22, [y = Cre® + Coe™ + xe® + 22 + 2]
(b) ¥ +y = 4dze?, [y =Cicosz + Cysinx + (22 — 2)e”]
Najdéte feSeni pocatecnich tuloh
(a) ¥" +y =4e”, y(0) =4, y'(0) = -3, [2cosz — 5sinz + 2€]
(b) y" — 2y = 2¢%, y(1) = —1, y'(1) =0, [e27=1 —2¢% + e — 1]
Vypoctéte parcialni derivace funkce
(8) = =In(x + /2 + ) (c) 2= (1+ay)"
(b) z = arctg (d) u=+/22+y%+ 22
Najdéte gradient dané funkce v bodé P
(a) f(l',y) :I3+y3+$7y2, P = [171] [(471)]
(b) f(z,y) =xcosy, P =][1,m7] [(—1,0)]

Najdéte derivaci funkce f v bodé P ve sméru a:

(a) f(x,y) =z — 27!2’ P= (172)’ o = %7 [_3\/5]
(b) f(z,y) =xcoszy, P =(1,0), a= L [%]
Ukazte, ze dana funkce vyhovuje uvedené rovnici
0z 0z 0%z 0%z 9%z \?
= 1 T Y _— —_ = 1 - - — 0.
(a) 2 =In(e” +e¥), Ox + Oy T 0x2 Oy2 <8x8y> ’
r P Pr 2
b) r = /22 2 2 Ty =2
(b) Ayt 8x2+8y2+822 T
1 0? 0? 0?
Ukazte, ze funkce u = splnuje Laplaceovu rovnici cu + gu + au_ 0

or?  0y? 022

VaZ+y?+ 22

d
Vypoctéte y' = % 4 daném bods P, je-li funkce y = y(x) déna implicitné rovnici

dx
(a) 2? —ay—y* +5=0, P=(1,2), [0]
(b) ev+2=a+y, P=(30), [%]

Urcete stacionarni body a vySetfete extrémy funkce f(z,y).

(a) f(x,y) = 2% — 62y + 93, [(0,0) sedlovy bod, fimin = f(2
(b) f(xvy) = {E3 - Sxy + y3, [(070) SeleV},/' b0d7 fmzn = f(lv ]-) = _1]
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Vypoctéte dvojné integraly
(a) [ zy*dzdy, D = {[z,y] e R0 <z <1,2° <y <z} (]
D

(b) [ zydzdy, D = {[z,y] € R* 2 +y* < 4, y > 0} 2]
D

(8 —3v3)]

ol

(¢) [[ v/4— 22— y?dady, kde D je ¢tvrtina kruhu 2% 4+ y? < 1 v L kvadrantu; [
D
Vypoététe [[[ f dxdydz pro danou funkei f a danou oblast €.
Q

(a) f(x,y,2z) =x+y+z, Qjeoblast ohraniend rovinamiy =0,y =2, 2 =0,z =y, 2 =0, z = z+y;

[14]
(b) f(z,y,z) = z; Q je oblast v prvnim oktantu pod plochou z = 4 — 2% — 32. %]
3
Ty 2
(c) flx,y,2) = m; Q={[r,y,2] e R¥} /22 +y2<2<2 >0, y>0} [—45 + g5 In 5]

Urcete polomér konvergence a v krajnich bodech oboru konvergence vySetfete chovani mocninné rady

n

(a) in%n; [R=1,div.proz = +1] (b)) 3 2b [R=+400] (¢) 3 (n+ D" [R=0]

n!
n=1 n=1

Urcete polomér a stfed konvergence mocninné rady

> (3n)! 4 > n!
(a) ngl 717(1(27)1)' "™ [R= 2—;, stied x = 0] (b) ngl :—n (x —2)" [R = e, stfed z = 2]

V okoli bodu ¢ = 0 najdéte Taylorovu fadu funkce f(z) = cosz.
Rozvinte ve Fourierovu fadu periodickou funkci f, je-li na zdkladnim intervalu periodicity dana pred-
pisem

tQ
(a) f(t)= 5 pro t €< 0,27); 272 +2

118

[e.°]
mrcoskt — 2w Y 1 sinkt, t # 2kn]

k=1 k=1

(71,):_1 sinkt, t € R]

(b) £(t) = 5 prot € (—m,m), f(=m) = f(x) = 0. |
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